Abstract: Several studies have been implemented on home-visit occupational therapy based on activities or occupations for clients with dementia and their caregivers, but all have been conducted abroad; none have taken place in Japan. Therefore, we performed a pilot study of the effectiveness of an occupation-based home-visit program for clients with dementia and their caregivers using single cohort design. The results of our analysis of participants' (n = 9) data indicated that the home-visit program could improve the behavioral and psychological symptoms of dementia, particularly apathy, among clients with dementia, as well as caregivers' needs or what caregivers expected of clients. Additionally, the program tended to decrease caregivers' care burden. The implications of the study are discussed in light of further research on this program.
Introduction
In Japan, the prevalence of dementia in 2012 was estimated at 4.62 million people. Furthermore, while in 2012 nearly 15% of people aged 65 years or older had dementia, this rate is expected to increase to 20% by 2025 [1] . In response, the Japanese government [2] created a dementia policy in 2012 called the "Orange Plan." In line with this policy, the government has recently been promoting the creation of a society where people can live in pleasant and familiar surroundings for as long as possible, even when they are suffering from dementia. Within this background, occupational therapists are expected to play a part in implementing this government policy. However, we cannot yet assert based on empirical evidence that occupational therapists offer home-visit services for clients with dementia and their caregivers of sufficient quality in Japan. This is in contrast to the Netherlands and United States (US), where there are a number of studies on home-visit occupational therapy based on activities or occupations. Therefore, we believe that it is necessary to develop effective home-visit occupation-based therapy services for clients with dementia and their caregivers and disseminate them across Japan.
According to the Canadian Association of Occupational Therapists [3] , an occupation is defined as "groups of activities and tasks of everyday life, named, organized and given value and meaning by individuals and a culture." Although the term "occupation-based" can be considered to refer to engaging in a given occupation [4] , we consider it to include both focusing on an occupation (i.e., talking and sharing occupations with clients and their caregivers) and engaging in it.
The purpose of the present study was to develop a home-visit occupation-based program and determine its effectiveness. Our hypothesis was that a program that promotes clients' ability to engage with occupations and primary caregivers' ability to supervise clients can improve the behavioral and psychological symptoms of dementia (BPSD) among clients and decrease care ■ORIGINAL ARTICLE
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burden and satisfy the needs of primary caregivers.
Literature Review
In the Netherlands, Graff and colleagues developed a home-visit occupational therapy program for clients with mild to moderate dementia and their primary caregivers and examined its effectiveness in a case study [5] and single cohort study [6] . Moreover, Graff and colleagues [7, 8] went on to examine the program's effectiveness via a randomized controlled trial (Dutch study). The program comprised 10 one-hour occupational therapy sessions over five weeks, and included the use of devices to compensate for clients' cognitive decline as well as cognitive behavioral interventions for caregivers that aimed at improving coping behavior and supervision of clients. At six weeks, clients in the intervention group exhibited significantly improved activities of daily living (ADLs), quality of life (QOL), health status, and depressive mood in comparison with clients in the control group. Furthermore, primary caregivers in the intervention group exhibited significantly improved QOL, health status, depressive mood, and confidence in control over their lives in comparison with those in the control group. This program was called the Community Occupational Therapy in Dementia Program (COTiD). Graff et al. [9] further assessed the cost-effectiveness of the COTiD alongside the single-blind randomized controlled trial, and found that the program was more successful and cost-effective in comparison to the usual care.
However, Voigt-Radloff et al. [10] reported that the COTiD did not work more effectively than a comprehensive one-session occupational therapy consultation within German routine healthcare (German study). Possible reasons for this were because Voigt-Radloff et al. could not arrange for a seminar on intervention repetition for interventionists, the interventionists had less treatment experience with their experimental intervention than did those in the Dutch study, and clients started off with higher ADLs in the German study than in the Dutch study.
Van't Leven et al. [11] reported that the COTiD was not sufficiently used by occupational therapists who had learned it in a COTiD guideline course at Radboud University. They ascribed this to difficulties in actually implementing the rather complicated treatment, and that therapists had less competence in treating clients at home according to the guidelines. They concluded that improvements in occupational therapists' knowledge and self-confidence would be needed in order to appropriately implement the COTiD guidelines.
In the USA, Gitlin et al. [12, 13] developed the Tailored Activity Program (TAP) and examined its effectiveness. Participants included clients with mild to severe dementia, whose score range on the Mini-Mental State Examination (MMSE) was 0 to 27. In the TAP, occupational therapists visited participants six times and telephoned twice in four months. Furthermore, they developed activities in accordance with clients' abilities, and offered interventions that attempted to reduce clients' environmental demands. The eight-session occupational therapy intervention also involved providing instructions to caregivers on the use of the developed activities. The results indicated that the BPSD for clients in the intervention group, especially shadowing and agitation, improved, as did mastery and self-efficacy for caregivers. Later, Gitlin et al. [14] examined the effectiveness of a program called Care of Persons with Dementia in their Environments (COPE), which aimed to decrease environmental stress and enhance caregivers' skills (engaging clients in activities, simplifying tasks, etc.). The COPE comprised all of the TAP sessions as well as two additional sessions-one home visit and one telephone call-administered by nursing staff that involved advising caregivers on identifying pain and helping clients drink water. Overall, the result indicated that clients showed improved independence in ADLs and engagement with meaningful activities. Moreover, caregivers showed improved well-being and enhanced confidence in using activities.
Method

Participants
The research sites were two cities in Hiroshima and Saga prefectures, Japan. From February 2012 to March 2014, we recruited 11 clients from two comprehensive community centers in these cities. Clients were eligible for participation if they were aged over 60; were exhibiting symptoms of dementia; could have a meal under observation by a caregiver, were living in the community; and had a family caregiver who cared for them at least three times per week, and who were motivated to care for the clients but had some concerns about it. In contrast, clients were ineligible if they had severe BPSD or a diagnosis of schizophrenia or bipolar disorder.
Intervention
The program comprised eight one-hour sessions held over eight weeks. In the first two sessions, an occupational therapist identified each client's meaningful activities (i.e., his/her occupations). To this end, the occupational therapist assessed clients' lifestyle, occupational history, and interests, as well as the caregivers' needs (i.e., what caregivers expected clients to do in order to promote the client's health), by interviewing both clients and caregivers. During that interview, we used the Canadian Occupational Performance Measure (COPM) to grasp clients' meaningful activities and caregivers' needs. The occupational therapist also evaluated the clients' BPSD and caregivers' care burden.
In the next five sessions, clients and primary caregivers implemented the previously identified meaningful activities via occupational therapists' support. Additionally, they explored other meaningful activities that promoted clients' health. Through demonstrations by the occupational therapists, caregivers learned how to utilize effective supervision, communication strategies, and skills to facilitate the clients' occupational performance. The facilitating skills included the use of reminder cards, verbal or visual cueing, simplifying activities, and simple one-step directions. The communication strategies included using short instructions, focusing clients' attention and encouraging them with praise, and expressing gratitude towards clients. In the last session, the occupational therapists reevaluated clients' BPSD and caregivers' care burden and needs (according to the COPM).
Interventionists
All interventions were implemented by several occupational therapists with some experience working in the field of dementia. Initially, the purpose and method of this study were explained to them, after which they were trained how to conduct narrative interviews, evaluations, and interventions by accompanying the first author over at least eight sessions of the program. Then, they began implementing the interventions by themselves. In the first two sessions, they had to report the results of all assessments and evaluations to the first author, who also provided advice regarding their intervention plans and methods. After the third session, interventionists had to continue reporting the contents of each session and plans for the next to the first author.
Outcome Measures
We assessed clients and caregivers in the first two sessions to provide baseline data, and then performed a reassessment in the last session (eight weeks after the start of the program). If the program was extended beyond eight weeks, we still performed the reassessment in the last session. Our primary outcome measure for clients was BPSD, which was assessed with the Neuropsychiatric Inventory (NPI). The score for this instrument ranges from 0 to 120 (with a lower score indicating less BPSD). One of the main outcomes for primary caregivers was care burden as assessed with the Zarit Burden Interview, which has a score range from 0 to 88 (with a lower score denoting less care burden). An additional outcome measure for primary caregivers was occupational needs, as assessed with the scale of performance and satisfaction in the COPM; the score for this scale ranges from 1 to 10, with a higher score indicating better performance and satisfaction.
We collected information on the age and sex of both client and caregiver at baseline. We also assessed the severity of clients' dementia using the Clinical Dementia Rating scale (CDR), which has a score range of 0 to 3 (0 = no cognitive impairment, 0.5 = very mild dementia, 1 = mild dementia, 2 = moderate dementia, 3 = severe dementia). Furthermore, we recorded the relationship between the client and caregiver.
Data Analysis
To determine the effect of the program, we used the Wilcoxon signed-rank test to assess changes in the primary outcome measures (NPI, Zarit Burden Interview, and COPM at eight weeks) over the intervention period. The statistical analysis was performed with IBM SPSS Statistics 22.0 (IBM Corp., Armonk, NY), with a significance level set at p < .05.
Ethical Considerations
All participants signed a consent form before data collection. Furthermore, all participation was voluntarily and participants were free to quit at any time.
Results
Of the 11 participants, two dropped out (one became ill, one withdrew) after baseline data were collected. As a result, a total of nine participants completed the program and had their outcome measures reassessed at eight weeks. The baseline characteristics of participants are shown in Table 1 . Clients' mean age was 79.2 years old, the ratio of the sexes was 5/4 (male/female), and the mean CDR score was 1.3. Furthermore, clients' 
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Note. CDR, Clinical Dementia Rating scale dementia severity ranged from mild to moderate (CDR range = 1−2). Regarding dementia type, Alzheimer's disease was the most common. Note that while participants with Alzheimer's disease took donepezil or memantine throughout the program, their drugs were not changed at all during the study period. Additionally, none of the participants had taken psychotropic drugs aside from these two during the program. Clients' most common relation to their caregiver was partner.
On average, the number of home visits was 8.9 (range = 8−13). Each client's occupational history, intervention contents, and caregivers' needs are shown in Table 2 . The meaningful activities used in the intervention included reminiscence, singing, listening to music, organizing photos, making memory books, carving, golf, mah-jongg, cooking, cherry-blossom viewing, gardening, walking, and knitting. Almost all of these activities were related to clients' occupational histories. Furthermore, caregivers' needs included that the client be more active in daily life, find enjoyable activities, interact with other people outdoors, spend an enjoyable time with others, get dressed smoothly, consume a moderate amount of food at each meal, and excrete without failure.
The medians and interquartile ranges of the outcome measures at baseline and eight weeks are shown in Table 3 . Notably, the total NPI score, which reflected severity of BPSD, significantly decreased at eight weeks (z = −2.5, p < .05); additionally, the apathy item of the NPI also significantly decreased (z = −2.5, p < .05). Caregivers' scores on the Zarit Burden Interview showed a decreasing trend, but did not exhibit a significant difference (z = −1.7, p > .05). However, caregivers' performance (z = −2.5, p < .05) and satisfaction scores (z = −2.5, p < .05) on the COPM significantly increased.
Discussion
We created an occupation-based home-visit program for clients with dementia and their caregivers and examined its effectiveness in a pilot study. The results indicated that the program, which promoted engaging clients with occupations and instructing primary caregivers to supervise clients, could improve clients' BPSD, particularly apathy, and satisfy caregivers' needs. One possible reason why this program improved clients' apathy was that the contents of the intervention included reminiscence. Because reminiscence reminds clients of past enjoyable events and stimulates their emotions, they are more likely to become lively and thereby reducing feelings of apathy. Another reason may be that clients could perform interesting or familiar activities without failure with caregivers' supervision. The program did not appear able to decrease the primary caregivers' care burden, although the change was in the right direction. In other words, our findings appear to support the hypothesis that a program promoting clients' engagement with occupations and instructing primary caregivers to supervise clients can improve clients' BPSD and satisfy caregivers' needs. However, it must be noted that the hypothesis may only be supported for clients with mild to moderate dementia and whose caregiver is motivated to provide care.
The results concerning clients' BPSD are consistent with those of previous studies. Graff et al. [8] reported that the COPE was effective for improving BPSD, especially depressive mood, among clients with dementia as well as the depressive mood among caregivers. Similarly, Gitlin et al. [12] reported that the TAP was effective in improving the BPSD of clients with dementia, especially agitation and argumentation. Taken together, we posit that an occupation-based program for clients with dementia and their caregivers in the community may be effective in improving depressive mood or apathy among clients with mild to moderate dementia, and in improving agitation or argumentation among clients with severe dementia.
Caregivers' needs in this study referred to having clients engage in meaningful activities that the caregiver expected the clients to do in order to promote clients' health. In the present study, clients engaged and performed meaningful activities in collaboration with their caregivers and occupational therapists, and caregivers learned how to supervise clients. According to a previous study [7] , learning how to supervise clients could enhance caregivers' confidence in controlling clients' activities as well as clients' ability to perform meaningful activities or ADLs. Thus, we propose that a reason for the increased performance and satisfaction scores on the COPM in this study was that the caregivers obtained greater confidence in controlling clients' meaningful activities and daily life, and that clients' ability to perform meaningful activities improved with caregivers' ability to supervise clients.
As previously described, an occupation can be defined as "groups of activities and tasks of everyday life, named, organized and given value and meaning by individuals and a culture" [3] . Therefore, any meaningful activity can be regarded as an occupation. In the COPM, the therapist asks the client about the activities that he or she needs, wants, or is expected to perform in order to identify that client's occupations [15] . Thus, we regarded meaningful activities as not only interesting activities that the client needs or wants to perform, but also activities that he or she is expected to perform by the caregiver. Particularly, it is important to ask caregivers what they expect the client to do in order to promote the client's health because the client with dementia often has difficulty in expressing their own desires and concerns. Thus, one advantage of our program might be that clients with dementia can obtain greater confidence and liveliness by engaging in interesting, familiar, and expected activities.
On the other hand, our results did not support a portion of the hypothesis: that is, the program did not result in a significant decrease in care burden among primary caregivers. A possible reason for this is that two of the caregivers' situations influenced the result. Specifically, of the nine caregivers, one slightly abused and neglected his client, which made us unable to collaborate with him. Furthermore, one went into temporary retirement from her job in order to devote care to her spouse (i.e., the client) during the program, which led the caregiver to decrease her social contact. Looking at them individually, it is clear that their Zarit Burden Interview scores actually increased over the eight weeks.
The limitations of this study include the small number of participants and not setting up a control group. Additionally, participants were recruited from only two communities and we did not analyze the influence of type of dementia. Therefore, this study appears to offer relatively little evidence, and it may be difficult to generalize the results. However, it should be noted that some of the clients' BPSD showed a significant decrease and some of the caregivers' needs were significantly satisfied. Thus, the research implications include setting participant criteria such that caregivers can collaborate with occupational therapists to ensure that clients can engage in suitable meaningful activities, and to establish a control group.
Summary and Conclusions
Overall, the result of this study partially supported our hypothesis-namely, a program that aims to help clients engage with occupations and instruct primary caregivers in client supervision can improve clients' BPSD as well as satisfy the needs of caregivers. However, our results did not support the part of the hypothesis concerning caregivers' care burden. This program can possibly serve as one of the tools to promote the Orange Plan [2] and can contribute to building a society where people can live in pleasant and familiar surroundings for as long as possible, even when they are suffering from dementia.
